The subject of the research in the article is the main tendencies of investment and innovation activity of business entities. The purpose of the work is to determine the main tendencies of investment and innovation activity of economic entities at the international, macro and microeconomic levels in the conditions of European integration with application of methods of economical and mathematical modeling. Task: definition of integral indicator of investment and innovation activity of economic entities at international, macro and microeconomic levels. To achieve the goal, the following methods were used: abstract-logical method, method of analysis and synthesis, logical-content analysis -formation and substantiation of the system of indicators of evaluation of investment and innovation activity of subjects of management; generalization and abstracting -the study of categorical apparatus of investment and innovation activity of business entities, multidimensional factor analysis -for the classification and systematization of the space of signs of research and the grouping of factors by their economic content. The following results are obtained: to increase the objectivity and reliability of the analysis, the corresponding integral indicators characterizing each level are combined into a generalized integral index of investment and innovation activity of economic entities, calculated by the method of additive convolution, taking into account the coefficients of significance of each level. Significance is determined on the basis of the use of expert survey method taking into account the predominance: for foreign investments and for domestic investments. Conclusions: the theoretical and methodical approach to the definition of investment and innovation activity of economic entities is proposed, which provides the opportunity to determine the most influential factors on the level of investment-innovation activity economic entities at the international, macro-and microeconomic levels in the context of European integration and provides an integrated valuations taking into account the predominance of foreign or domestic investment, which contributes to the adoption of sound management decisions.
Introduction
Globalization processes have a significant impact on the economy of any country, but the global investment's flows and the growth of the level of intensity of innovation activity, as one of the main tools for improving the competitive position, significantly affects the state of investment and innovation activity of economic entities, especially those located in the territories of countries, which occupy insufficiently high positions in the relevant world rankings. In particular, Ukraine at the global level of competitiveness ranks the 83th place in 2017-2018 (Source: The Global Competitiveness Report). Therefore, one of the ways to overcome this situation is to identify the main trends in changing the investment and innovation activity of economic entities, which determines the feasibility of applied research aimed at increasing their level.
Literature review
In order to ensure the progressive development of business entities in a highly dynamic competitive environment, it is expedient to gradually introduce the innovations that can be realized only through the use of investments. Therefore, the issue of improving the investment and innovation activity of business entities seems to be relevant.
For the implementation of the innovation activity it is important to ensure the investment resources.
According to the law "On investment activity" (1991), investments are "all types of property and intellectual property that are invested in objects of entrepreneurial activity and other kinds of activity, which results in the creation of profit (income) and / or social and environmental effect" (Article 1).
McConnell and Brue (2003) pointed out that investments are "the costs of building new factories, machines, equipment with a long service life, the cost of production and accumulation of means of production and the increase of material stocks, the cost of improving education, health of workers or to increase mobility of labor ". Balabanov (2001) and Melkumov (2014) define investments as "the use of financial resources in the form of long-term capital investments". Fedorenko (2013) considers investments as "a capital investment in order to further increase it. The growth of the capital as a result of the investment is a compensation of the risk of losses from inflation and the non-receipt of interest from banking capital investments."
Mertens (2011) regards investments as "today's costs, which are aimed at obtaining future benefits."
Hence, investments are all types of financial, property, intellectual property, which ensure the success of European integration of domestic business entities through the intensification of their innovation activities.
Therefore, it is very important to realize the investment activity. According to the Law "On Investment Activity":
1. Investment activity is a set of practical actions of citizens, legal entities and the state in terms of investment.
2. Investment activity is carried out on the basis of: -investment by citizens, non-state enterprises, economic associations, unions and societies, as well as public and religious organizations, other legal entities based on collective ownership; -state investment, carried out by state authorities at the expense of the state budget, loan funds, as well as state enterprises and institutions at the expense of their own and borrowed funds; -local investment by local governments at the expense of local budgets, borrowed funds, as well as municipal enterprises and institutions at the expense of their own and borrowed funds; -state support for the implementation of investment projects;
-foreign investment carried out by foreign states, legal entities and citizens of foreign states; -joint investment by legal entities and citizens of Ukraine, legal entities and citizens of foreign countries. Balan (2014) considers investment activity as a modern investment process can be defined as a phenomenon that is accompanied by the adoption of investment decisions in real time against the background of building models and mechanisms for the attraction and use of investments. Muzychenko (2014) emphasizes that investment activity is a coherent set of actions of its subjects (investors, participants) in order to make investments in order to receive income. Petrenko (2012) believes that investment activity is an activity associated with investing in investment objects in order to receive profits [6] .In the narrow sense, as noted Semenyuta (2010) considers investment activity at the microeconomic level and indicates that its purpose is to generate profit or to generate additional income, achieve social benefits, ensure development, increase the market value of capital, reflected on the amount of capital employed, or on the growth of operating capital, the consequence of investing at the macro level is the achievement of economic growth.
Summarizing the presented definitions and taking into account the objective of investment activity, one should understand the set of practical actions carried out at the international, macro and microeconomic levels in the context of European integration and characterized by investing financial, property, intellectual property, which ensure the success of European integration of domestic business entities through activation their innovation activities.
Investment activity is the basis for innovation. The term "innovation" consists of two words: the first is the Latin "innovation" (novelty, innovation) and the secondthe English prefix "in", which means "input".
The Law of Ukraine "On Innovation Activity" (2002) defines the term "innovations" as "newly created (applied) and (or) improved competitive technologies, products or services, as well as organizational and technical decisions of an industrial, administrative, commercial or other nature that significantly improve the structure and quality of production and (or) social sphere." Drucker (2007) sees innovation as "a special tool for entrepreneurs, a tool by which they use change as a chance to implement a new type of business or service."
According to Schumpeter (2008) , innovation is the use of new combinations of existing productive forces to solve commercial problems. The author distinguishes the following types of innovations: the production of a new product that is not familiar to consumers or a product with qualitatively new properties; introduction of new means of production; development of a new market in a certain branch of the country; search of new sources of raw materials and semi-finished products; application of new organizational forms.
Twiss (1989) sees innovation as "a process in which an invention or idea becomes economically meaningful." Sakhal (1985) defines innovation as an element that derives the entire economic system from equilibrium. Dodgson (2000) includes the scientific, technological, organizational and financial activities in the innovation process, which will lead to the commercial introduction of a new (or improvement) product or production process.
Nixon (1997) considers innovation based on the application of the process approach and understands as a set of technical, production and commercial measures that lead to the emergence of new and improved industrial processes and equipment on the market.
According to Santo (1990) , innovation is a social, technical, economic process, which, through the practical use of ideas and inventions, leads to the creation of the best in their properties of products, technologies. Dorofeev, Drevyanikov (2003) believe that innovation is the ultimate result of innovations that has been incarnated in the form of new or improved: product, process, new approach to social problems.
According to the OECD / Eurostat (2018) guidelines for the collection, presentation and use of innovation data: "Innovation is a basis for raising the standard of living and can affect people, institutions, sectors of the economy and countries in different ways. Measuring innovation and using innovative data in research can help policymakers improve understanding of economic and social change, assess the contribution (positive or negative) of innovation to achieve social and economic goals, and monitor and evaluate effectiveness and effectiveness of their policies. " Dycha, Tanasienko, Kolisnik (2017) consider the introduction of innovations as a key factor in the growth of labor productivity. Resler, Kuril, Logvinenko, Makhinchuk, Ivanishchuk (2018) interpret innovations in the following way: 1) innovation in the broadest sense -as any change that raises the competitiveness of business entities;
2) innovation in the narrow sense -as a process of transformation of scientific achievements into production;
3) innovations that are introduced into economic practice.
Consequently, innovations are the first created or improved organizational, production, logistics, information and other technologies that ensure the success of European integration of domestic business entities.
Implementation of innovations is impossible without innovation. According to the law "On Investment Activities (1991), innovation activity is" a set of measures aimed at the creation, implementation, dissemination and implementation of innovations in accordance with the Law of Ukraine "On Innovation Activity" (2002) in order to obtain the commercial and / or social effect that is being carried out through the implementation of investments invested in objects of innovation activity" (Article 3).
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The Law of Ukraine "On Innovation Activity" (2002) defines innovation activity as "activity aimed at the use and commercialization of the results of research and development and promotes the launch of new competitive products and services on the market" (Article 1).
Bliznyuk (2008) characterizes innovation activity as a complex dynamic system of measures for the use of the results of completed scientific and technological research, organizational and economic development or other scientific and technological achievements, which functions under the influence of environmental factors of all levels (external and internal) in order to meet the changing individual demand and the needs of society as a whole in competitive products (goods, works, services).
Zavlin, Kazantsev, Mindeli (1998) indicate that innovation activity is aimed at using the results of scientific research and development for the expansion and updating of the nomenclature and improvement of the quality of products (goods, services), the improvement of the technology of their production, with subsequent implementation and effective implementation on domestic and foreign markets.
Zyanko (2005) notes that innovation activity is a complex dynamic system of interaction and interaction of different methods, factors and management bodies engaged in innovation research, the creation of new types of goods, improvement of the technological process, equipment or labor, organizational forms of production, etc. based on the latest scientific and technological achievements. This is the activity of planning, financing and coordination of scientific and technological progress, which is related to the improvement of economic levers and incentives, the development of a system of actions for the management of a set of interdependent processes or activities that are one way or another aimed at accelerating the intensive development of scientific and technological progress and increase socio-economic efficiency of production.
Kozmenko S.M. (2010) emphasizes that innovation activity is associated with the processes of creation, introduction and dissemination of innovations.
Consequently, innovation activities are activities aimed at intensifying the implementation of research and development, attracting existing developments at the international, macro-and microeconomic levels to the activities of domestic business entities with a view to their successful European integration.
Consequently, the economic terms of "investment" and "innovation", investment and innovation activities are interconnected and condition one another. In addition, in the conditions of expediency of integration into the international economic community, it is expedient to see the growth of the investment and innovation activity of economic entities.
Rayevneva and Grinevich (2012) proposed to evaluate the investment and innovation activity of the state using statistical tools for assessing the intensity of change in quantitative indicators.
Grishko, Koleshchuk and Lesik (2011) substantiated the indicators of quantitative assessment of the degree of innovation and investment activity of enterprises and the investment and innovation potential of enterprises. Kharazishvili (2015) proposed to assess the country's investment and innovation security using indicators based on macroeconomic indicators.
Mikhalov (2011) proposes to assess the quality of the structure of investment by their innovation (progressiveness). The author combines investment and innovation in one indicator, which allows him to be considered an integral indicator of activity both at the beginning and at the stage of completion of the innovation process.
Bogutskaya (2017) supplemented Michalov's approach (2011) to determining the level of investment and innovation activity of industrial enterprises on the basis of the application of multi-level gradation -passive, medium-active, active.
In addition, the growth of the investment and innovation activity of business entities is the basis for the improvement of business activity in the country and in the world as a whole. The analysis, conducted by Ponomarenko, Gontarevo (2017), indicates a reduction in the number of innovative enterprises by reducing the sources of funding from both the state and large businesses.
At the same time, despite a large number of scientific papers in the field of analysis of investment and innovation activity of business entities, some issues remain controversial, only some aspects of the given problem which require further research are considered.
Methods
The purpose of the article is to determine the main tendencies of investment and innovation activity of economic entities at the international, macro and microeconomic levels in the conditions of European integration with application of methods of economical and mathematical modeling.
To achieve the goal, the following methods were used: abstract-logical method, method of analysis and synthesis, logical-content analysis -formation and substantiation of the system of indicators of evaluation of investment and innovation activity of subjects of management; generalization and abstraction -the study of categorical apparatus of investment and innovation activity of business entities, multidimensional factor analysis -for the classification and systematization of the space of signs of research and factorization of their economic content.
Results
In the conditions of high competition both in international and domestic markets, a significant number of factors affect the investment and innovation activity of business entities. It is therefore advisable to determine the main trends at three levels: international, national, business entities.
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The most informative indicator characterizing the investment and innovation activity of business entities at the international level is the global innovation index, which consists of two groups of indicators: available resources and conditions for innovation (Innovation Input) and achieved innovative results of innovation (Innovation Output). Information on dynamics of values of the global index of innovations and their components for 2013-2018 is presented in the table 1. Available resources and conditions for innovation include: institutional support; human capital and research; infrastructure; development of the domestic market; business development.
In particular, a group of indicators characterizing available resources and terms of innovation, indirectly takes into account investment activity, through a thorough analysis of the development of the domestic market, which focuses on the analysis of credit (ease of "obtaining a loan", private loans to the private sector, microfinance institutions with a large loan portfolio) and investments (ease of protection of investors, market capitalization, total value of shares).
In the framework of the achieved practical results of innovation, the analysis of the development of technology and knowledge economy and the results of creative activity are used.
The dynamics of the position in the ranking of the Global Index of Innovation for 20132018 is presented in fig. 1 . Optimization criterion -the minimization. The analysis of the data presented in fig. 1 shows that during the period of 20132018 the dynamics of the global index of innovations and the achieved practical results of innovations characterizing the investmentinnovation activity of economic entities at the international level have a significant improvement, except for 2016. The available resources and conditions for innovation in 2018 were slightly worsened. On the whole, the current dynamics indicate a significant improvement of Ukraine's position in the ranking of the Global Index of Innovation.
Thus, the given index allows estimating investmentinnovative activity of business entities in Ukraine in comparison with other countries. According to the fig. 2 ). The components that characterize human capital and research, and infrastructure are virtually unchanged. On the contrary, due to the institutional support and development of the domestic market, the situation has deteriorated significantly and requires the adoption of urgent relevant management decisions to address the problems that have arisen ( fig. 2) . The next step in the study of investment and innovation activity of business entities is to identify the main trends at the macroeconomic level. In table 2 the information describing the cost of research and development by type of work in Ukraine is presented. According to the information presented in table 2 the growth rates of total expenditures (up to the previous period) are characterized by a positive trend only in 2011, 2015, 2016, which indicates the presence of negative trends and insufficient amount of funding for innovation activities of industrial enterprises. In 2017, compared with 2016, there was a significant decline in the financing of innovation activities of industrial enterprises at their own expense (decreased by 2.86 times). This testifies to the existence of a negative trend regarding the fact that enterprises practically reduce investment and innovation activity.
Therefore, it is expedient to conduct an analysis of capital investment by sources of financing (table 3) . 1 Data for 2010-2015 have been recalculated without the cost of performing scientific and technical services. 2 The data are given without taking into account the temporarily occupied territory of the Autonomous Republic of Crimea, Sevastopol and parts of the temporarily occupied territories in the Donetsk and Luhansk oblasts.
Analysis of the data presented in table 4 shows in general the gradual increase in the cost of research and development by type of work except for 2014, but the values of indicators taking into account the existing inflation rates (table 5) will be significantly reduced from 2013 to 2015, which indicates the presence negative tendencies regarding investment-innovation activity of business entities ( fig. 3 ). During 20162017, expenditures on research and development work by type of work are gradually increasing, but this is not enough to strengthen the competitiveness of the country, as its position at the global level of competitiveness is unsatisfactory: 2015 2016  79th place, 2016-2017  85th place, 20172018  83th place (Source: The Global Competitiveness Report).
In addition, the total amount of expenditures for innovative activities and the share of enterprises engaged in innovations are important for determining the trends of investment and innovation activity of economic entities (table 6). The analysis of table 6 demonstrates, in general, the improvement of the share of enterprises engaged in innovations during 20102016, but in 2017 there is a return to the value of 2011 and the total amount of expenses has decreased by more than 1.5 times, as evidenced about deterioration of investment and innovation activity of business entities.
In order to determine the list of indicators to be analyzed in order to determine the main trends of investment and innovation activity of economic entities, increase the reliability of their assessment and significance, the valuation of all indicators of this level was made, the correlation dependence between each indicator analyzed during the period under study and SRW.
The calculation is made using STATISTICA 12.5. The results are presented in the table 7. (table 7) , the highest level of correlation dependence are: the cost of performing research and development by types of works, applied research, scientific and technological (experimental) development, research and development costs, costs for internal SRW.
Therefore, indicators characterized by the highest level of correlation dependence were included in the integral indicator of investment and innovation activity of economic entities at the macroeconomic level, which is calculated by the method of additive convolution, taking into account the coefficients of significance of each indicator. The significance is determined on the basis of the normalization of the coefficients of correlation for each of the indicators included for the calculation. The results of calculating the integral index of investmentinnovation activity of economic entities by macroeconomic level are presented in table 8.
Table 8. Results of calculation of the integral index of investment-innovation activity of economic entities by macroeconomic level

Period
The The next step in determining the main trends of investment and innovation activity of economic entities is its analysis at the microeconomic level, which should be carried out on the basis of the information provided in the form of official statistical reporting for 20102017 and coincides with the study periods at the two previous levels.
So according to the proposals of Dourthmes (2017), a specific weight in the system of indicators of evaluation of investment and innovation activity of economic entities is given: the real investments at the expense of the enterprise's own funds in the total volume of investments; investment in fixed capital in equity; the real investments at the expense of depreciation deductions of the enterprise in the total volume of investments; capital investment in tangible assets in the total volume of capital investments; investment in computing equipment and software in the total volume of investment in intangible assets; investment in innovation in the total investment; investments for informatization in the total amount of investments; investment in intangible assets in the total value of noncurrent assets; investment in intangible assets in the total value of assets; the cost of research and development in the total cost of innovation; investment in innovation in equity; investment in innovation in the total capital; the costs of machinery, equipment and software related to the introduction of innovations in the total amount of innovation costs; the number of inventors and innovators in the average number of personnel; budget investments on technological innovations in the total amount of investments in innovation; own investments in technological innovations in the total amount of expenses for innovation; investments of domestic investors in the total amount of expenses for innovation; investments of foreign investors in the total amount of expenses for innovations; shipped innovative products in the total volume of sales; shipped products, which are characterized by significant technological changes or re-introduced within three years, in the total volume of products shipped; transmitted new technologies abroad in the total amount of technology transferred; transferred new technologies in Ukraine in the total amount of technology transferred; shipped products, for which the manufacturing process was improved, in the total volume of shipped products; new products in total production; new products put up for export in the total volume of new products.
Machine-building enterprises of the Kharkiv region, whose activities are characterized by a positive financial result during 20102017, were selected as the basis of the research.
The proposed number of indicators is significant; therefore, the factor analysis using the main components method was used to reduce it, which helps to optimize the number of indicators. Varimax factor rotation method has been used, which has contributed to the improvement of the quality of the results, which due to the orthogonality of the factors to maximize the number of variables with high factor load.
The factor load of the indicators of investment and innovation activity of economic entities is given in table 9.
As a result of the evaluation, 4 main components were selected, which are characterized by a cumulative dispersion index of 76.05 %. The economic interpretation of the selected factors is presented in table 10 . Indicators of the share: real investment at the expense of the enterprise's own funds in the total volume of investments; investment in fixed capital in equity; investment in intangible assets in the total value of non-current assets; investment in intangible assets in the total value of assets.
Factor 2
Indicators of the share: real investments at the expense of depreciation deductions of the enterprise in the total volume of investments; the costs of machinery, equipment and software related to the introduction of innovations in the total amount of innovation costs; the number of inventors and innovators in the average number of personnel; new products put up for export in the total volume of new products.
Factor 3
Indicators of the share: investments in advertising in the total amount of investments in innovation; investment in innovation in the total investment.
Factor 4
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The next step in analyzing the investment and innovation activity of business entities is to obtain an integral assessment. An integral estimation is performed on the basis of the calculation of the integral index, which is determined on the basis of the method of additive convolution (table 11) . The results of table 11 analysis show that the highest values of the integral indicator of investment and innovation activity of business entities mainly have such enterprises as PJSC "Plant" Pivdenkabel", PJSC "Kharkiv Machine-Building Plant "Svitlo Shakhtarya". The smallest values of integral indicators have the representatives of PJSC "Kharkiv Machine-Tool Plant", PJSC "Kharkiv Plant of Stamps and Molds", PJSC "Kharkiv Electrotechnical Plant "Ukrelectromash", PJSC "Scientific-Production Enterprise Theploautomat". International and national micro-level analysis of investment and innovation activity of business entities are additive. To increase the objectivity and reliability of the analysis, it is advisable to combine the corresponding integral indicators characterizing each level into a generalized integral index of investment and innovation activity of business entities, calculated by the method of additive convolution, taking into account the coefficients of significance of each level. Significance is determined on the basis of the use of the expert survey method taking into account the predominance: -for foreign investments (international level  0,5; macro level  0,3; microeconomic level  0,2); -for internal investments (international level  0.25, macro level  0.3, microeconomic level  0.45).
11 experts were polled to conduct an expert assessment with a reliability of 90% and relative error equal to 0.5. Experts were interviewed by experts dealing with the economic issues of the institutional structures at each level. In order to determine the level of consistency of expert opinions, the coefficient of concordation 0.783 is determined, which confirms the sufficient quality of the expert survey.
The final stage of the analysis of investment and innovation activity of business entities is to obtain an integrated assessment at the international, macro and microeconomic levels. Previously, the indicators of each level were normalized and the integral indicator was calculated on the basis of summing up the results of multiplying the values of indicators by international, macro and microeconomic levels on their significance. The results of calculations for 2017 are presented in table 12. Based on the analysis of the table 12 it can be concluded that the most high values of the integral indicator of investment and innovation activity of economic entities in the conditions of foreign investment prevail at such enterprises as PJSC "Pivdenkabel Plant" and PJSC "Turboatom", while the smallest have PJSC "Kharkiv Machine-Building Plant" and PJSC "Kharkiv Electrotechnical Plant "Ukrelectromash". In the conditions of the predominance of domestic investments the maximum values have PJSC "Turboatom", PJSC "Plant "Pivdenkabel" and PJSC Plant "Electrovazhmash", and the minimum are at PJSC "Kharkiv Electrotechnical Plant "Ukrelectromash" and PJSC "Kharkiv Plant of Stamps and Molds". The analysis of the submitted calculations testifies to the expediency of activating the domestic investment activity, which will contribute to a more significant increase in the investment and innovation activity of economic entities.
Conclusion
It is determined that the investment-innovative activity of business entities is the basis of their progressive economic development and a prerequisite for the successful implementation of the process of integration into the world economic space. In order to ensure the success of the implementation of integration processes, the theoretical and methodical approach to the definition of investment and innovation activity of economic entities is proposed, which provides the opportunity to determine the most influential factors on the level of investment and innovation activity of economic entities at the international, macro and microeconomic levels under conditions of European integration and ensures an integrated assessment taking into account the predominance of foreign or domestic investment, which contributes to the adoption of the soil in them management solutions.
